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TO ALL WHOM IT WAY CONCERN: — 

Be it known — I, Nikola Tesla,of Smilian Lika, 
Palivony om the Lisl opitiase Joass, Und Maks f dmcca, 

Border country of Austroe Hungary, have invented an Improve= 
mont in Dymamo Elsetric Machines of which the following is 
a speeifications=- 

The object of my invention is to provide an ime 
proved mothod for regulating the eurrent on dynamo electric 
machinos. 

In my improvement I make use of two min brushes to 
whieh the ends of tha helices of the field magnets ares con- 
nected and an auxiliary brush and a braneh or shunt eon- 
nection from an intermediate point of the field wire to the 
augiliary brush. The relative positions of the respuetive 
brushes are varied either automtically or by hand, se 
that the shunt becomes in-operative when the augiliury 
brush has a certain position upon tha ¢sasutator; but when 
eaid auxiliary prush is moved in its relation to the main 
pruahes or tha latter are moved in their relation to the 
auxiliary brush, the eleetrie condition is disturbed and 
mere or less of the current through the field helices Le 
diverted through the shunt, or a current passed over said 
shunt to the field helices. By varying the relative pote 
ition upon the commutator of the respective brushes aut o- 
matically in proportion to the varying electrical condition 
of the working circuit the current developed can be reguila@~ 
ted in proportion to the demands in the working circuit. 


Devices for eutomatically mving the brushes in 


dynamo electric machines are wall known, and those made use 
of in my machine may be of any d+sired or known character. 

In the drawing: 

Fig.1 ie a diagram illustrating my invention show- 
ing One core of the field megnets with one helix wound in 
the same direetion throughout. 

Pigs. 2 and 3 are diagrams showing cne core of the 
field magnots with a portion of the nsliees wound in oppose 
ite dirsetions. 

Pigs. 4 and 5 are diagrams illustrating the elec~ 
trie davicee that may be employed for automatically adjust= 
ing the brushes and 

Pig. G6 is a diagram illustrating the positions of 
the brushes when the machine is being energised on the start. 

Pigs. 7, 8, 9, 10 and 11 are diagrams that further 
tilustrate my invention as hereafter described. 

&. and b,are positive and negative brushes of the 
main or working cireuit, and e the — vrush. The 
working eireuit D, extends from the brushes a aad b,as usual 
and contains elestric lamps or other devices D-] sither 
in series or in multiple fare. M, 12 Képresent the rfila 
pesheete: the — or whieh: are connected to the main brushes 
&, and be The branch or me wire e extends from the 
auriliery bftich e€,to the: Streit of the “field helices Bi 
is connected to the same at an intermediate point X. HH 


represents the commitator with the plates of ordinary con=- 


struct iun. 


It is now to be understood that when the auxiliary 
brush e. occupies such a position upon the commutator that 
the alectro-mot ive foree between the brushes ¢ and bas 
the resistance of the circuit a, M, c-l, X to the ree 
sistanee of the eireuit:b, M35: e-], e, B, the ‘potentials of 
the points x and Y will be oquai anc no current will flow 
over the ound ary brush, but when ue e, eccupics. & 
4irferent — the potent fais of the points X and ¥ 
wil] be different: and a eurrent will flow over the suzije 
fary brushi$o or from the commutator, aécording to thé rel- 
ative position of the brushes. If tor instanee the come 
mutator space between the brushes a and E⸗ when the utter | 
ie at the eutra? point is — a current aie 
flow frem the point Y over the shunt ¢.to the brueh >» thus 


etringthenipg the eurreng in the part. Kei, and part 1y 3} * 





tralizing the current in the part NS but if the space — 
tween the brushes a and ¢ is inereased, the eurront will. 
flow over. - pe arxiiiary{prush in an opposite strectiogfand | 
the current in 1 will de strengthened and in 12 partly” 
neutralised. By combining with the brushes a, be and. e , any 


known —X2 ——— mechaniam, F. current developed” 


—— 


can be regulated in proportion to the derands in the works! — 
ing eireuit. | 

The parts M and M-1 of the Clold wire may be wound 
in the same errecetons (in this case they are arranged a8 
shown in Pig. 1 or the part M may = wound in the opptaite 


direction ace shown in Figs. 2 and 6.) 


It wil} be apparent that the respectivsa cores of 
the field — are — to the neutralizing or ine 
tensifving effects of the current in the shunt through ¢-]_ 
and the magnetiem of the cores will be partially neutralized 
or the point of — magnet — shifted, ‘6 that it will 
be more or less remote from or approaching to, the armature, 
and hence tis aryregate J— act iene of the rierd 
magnets on the armature will be corraspondingly varied. 

In the Forage ores in Fig- 1 the regujation is — 

by shift ing the point of greatest megnot ism, and in Pigee 2 
and 3 the same effect is —— by the action of the aur- 
rent in — passing, through the nent realizing a · 

In Figs. 4 and 5, A-1, A-l, indicate the main brush 
holder earrying the main en and oe she auctiery = brush 
holder — the —— brush. ‘These. brush holdere 
are movable in ares concentrie with the center of the som= 
mutator shaft. 

An “fron piston P of the solencid Ss, (Fig. 4) is 
attached to the auxiliary brush holder C. fhe adjustment . 
4e ofrectadgby mans of € spring and sefow or tightonsé- 

tn — 5 instead of a solenoid an iron tube on— 
abies a coil is shown. The piston P of the coi} is at= 
tached to Sth brush holders A-l, A-1 and C. When the brush 
8g are moved directly by electrical devices as shown in 
Figs. 4 and, 5, these are. 8° Sonercuer ee. thet the & — 


erted for — ing is ———— uniform through the 


whole length of motion. 


Tho relative positions of tha respective brushus 
may_be varied by moving the auxiliary brush or the brush ¢ 
may remain quiescent and tha core p be connscted to the 


== 


main brush holder A-] ao as to adjust the brushes a, db, in’ 
thefr relat ion to tha brush o. or however an — 
is applied to al] the brushes as soon in Fig. & the souro—- 
noid should: be eonnected:.to both A=] and C so as to move 
them towards or away from each other. Theres ar’ several 
known devices for giving motion in proportion to an electric 
SUErent « * have shownthe moving saree in Fige. 4a and 5, 
as convenient davieos for obtaining the required extent of 
tion with very slight changes in the current passing 
through. the’ helices. 

It is understood that the adjustment of the main 
brushes eauees variat Lond in the strength of the carrie’ , 
independent ly of the relative position of said brushes to : 
the auzilfary brush. In a21 cases the adjustment may ve 
such that s@ current ti⸗⸗ over the audittary brush the : 7 
the dynam is — with its normal load. : 

1 am aware that oe re have bean *, — 


wer 


in seanace tec with the halices of the field wire, but in’ 


~ 


these instances the helices received the entire current’ — 


could not be taken off — — the current through 
the rield. These vrushes caused however a groat sparking . 
upon the commutator. fh my improvemett the auriil ay 


brush causes very little or no sparking and ean be te’. - 


without bre:king the current through the field — 
uy improvement-has besides the advantage to facilitate the 
sovlf exciting of tne machine in all cases where the ree 
Sistan-e of the field sire is very great eaaparendvely <6 | 
‘Ithe resistance of the min“etreuit-at the ‘start,° for in⸗ 
etance on arc-light machines. In this eaaa I place the 
_jauxiliary brush c&, near to or in praferanee in contact with 


the Event as shown in Fig. & In this manner the part 











u=i, Figs. 1, 2 and S is completely cut out, and as the part 


M has a danas devabiy emller resistances enn the whole 5 


vrge 


length of the — the machine excites itself, where=- 
upon the scorns prush ie@ shifted eutomatically to its 


normal posit ion. 
In Figs. 7, Be % Yo and 3} en farther illustrate | 


s my invent ion,‘ %, and v are the positive an& heyat ive pruekes’ 
of the main cireuit, and ¢ an auxiliary brush The natn 
eireuit D extends from the brushes a and b, a6 usual and 


contains the- helices M of Chie eisia wire And the sreatete 


TRY = 


lamps or other working devices D=}. ‘The auxiliary brueh 





c is connect od to the point = of the min. eireult by means .. 
‘2 * S 


of ths wire e-1. H is a commutator of ordinary const ruesi 


= tion. Vhen ths electro-motive rorce between the brushes a 


s ant Se is *g the a a rar forces between the — 


e and b, aa the resistance of the circuit 2⸗ Hy emi, Co A, 7 


to the resistance of the circuit Db, B, ¢s e-3, D, ‘he po= — 


——— a —— 


© |eentials of the points x eid y, will be équal and no eur: 


ay 


' lrent will pass over the auxiliary brush ¢, but if said 


brush Occupies a differant position relatively to the main 
brushes, the @lectric condition is disturbed and current 
will flow vither from y to xX, or from x to Ys according 

to tha relative nosition of the brushes. In the first 
case’ the current through the fiéld halteos will be partly 
neutralized and the mgnotiem of tha field Gavnets dimine 
ished, in one secona easa the current wi11 be increised: 
and the — will Rain strangth. By combining with 
the vrushes By dy €, any automatic regulating mec-anism 
the éurrent®developed cai be regulated dutomt ically is’ 
proportion to th» demands in the working cireuit. In | 
prectsee it is suffieiont to move only tho. auxi Mary brush . — 
ac shorn 15 Vig.4. cs the Fogutator ie — sensitive a se 
the slightest changes, but the relative position of the aur- 
iliary bruehzto the pain: ‘Brushes may beiVaried by poviitg 2 
the main brushes or both main and auxiliary brushes may be 
moved.as illustrated in Fig. 5 In ths latter two eased 

it wil} be Ugderetood theiim tion of the “Sain brushes He 
atively to the neutra] line of the mehine, éauses verio= | * 


relative position to the aceite brush. In all cases ae * 
the adjustment may be such that when the machine is — 


with the ordinary joad, ng.enrrent flows.over the a: it 2 : 
dary brush. | 

The field helices my ba conn-cted as show in — 
7 or a part ‘or the field halices may be- tn the out godid,” 


and the other part in the return eirenit and two auxiliary 


7 


brushes mav be employed as shown in Figs. 9 and 10. Ine 
Stead of shunting the.whole of the field helices a portion: 


only of such nslices may be shunted as shown in Fige 8 and 


10. 


she arrangemeit shown in Figs 10 1% advantagoous = 
as it diminishes the sparking upon the commutator, the : 
main eirquits being closed through the auxilisry brushes 2 


* the moeent of the break of tho cireuit at the m3 
rion. 


EShe field helices my be wound in the came Zdirect for 


ww: 


or a part may be wound in opposite Peeper en 


Pre connection between the helices and the anna 






2 


3E. & * 
jury brueh or brushes may be made * wire of anal res ® 
sistance, or a resi stance may be interposed (R. Pig. aay = 
petwoat?the point « did the auxilia¥y prush or brushes * 


| divide the sonsitiveness when the orushes are adjustede 3° 





iI CLAIM AS HY INVENTIONS = — 
Bist. Th éSninat ion withethe coomut atowfhiae , 





: ase 


two or. more main brushes, and an auziliary brush, of. ‘nes 







field Bgplews having their ends connected to the main: 
* # hr ds 
“ prushes, and a branch or shunt connection from ‘an —— 


ae 


* 5— 
iate point of the field helices to the auniliary ‘brush: ands 
ate ** 












mans for varying the relative position upon the ms * 


tator of the respective srushes, 


ond. The combination with the commutator, and 4 mai 


brushes and ond or more euxiliary - ‘brushes, of the Fed its * 


jees in the mein eircuits and one or more shunt connection on 


seap tne field nrvideas to the auxiliary prusnes, thea rale 
ywiva positions uno the courutasor © the raepective -rush- 


36 paing adjustable for the purpose sas fortne 
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